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tion of the temperature.1 It follows, therefore, that the higher
the temperature in the focus within limits, the greater will be
the furnace capacity. In the case of pyritic smelting the partic-
ular reaction involved is that of the oxidation of iron sulphide
with the formation of the monosilicate of iron slag, and S02 gas.
It is evident that if the air be blown into the furnace in such quan-
tity per unit of time as to cause a maximum velocity of reaction
in the focus, nearly the theoretical temperature of combustion
will be reached (the highest possible) and the speed of the fur-
nace be the greatest attainable. The reason that the theoretical
temperature of combustion will be nearly reached under these
conditions is as follows.

If we conceive carbon and oxygen in contact in proper pro-
portion in a space insulated against all radiation, and reaction
takes place between them, a definite amount of heat is liberated
when the reaction is complete, which will raise the products of
combustion to a certain temperature. Under the conditions
of insulation against radiation, the time it takes to complete
the reaction has no influence. The final temperature is the
same whether the reaction takes a second or a year. If, however,
the reaction takes place under ordinary conditions, radiation
plays an important part, and the above temperature can only
be approximately reached if the velocity of reaction is so great
that the amount of radiation, which has as a factor, time, will be
comparatively small in the interval that the reaction completes
itself. The slower the reaction, therefore, the lower will be the
temperature of the products of combustion. If now a unit mass
of fuel, whatever it may be, is considered in the act of combus-
tion, and the oxygen is not supplied fast enough to attain the
maximum speed of reaction, for the existing temperature, it is
evident that the heat units will not be developed as fast as they
might be, thus raising the products of combustion to the highest
attainable temperature, but that radiation will have time to
dissipate heat units, which would serve to increase the tempera-
ture of the products of combustion. On the other hand, an excess
of air will lower the temperature by increasing the amounts
of the products of combustion to be heated. The air, therefore,
must be supplied in such quantity and at such a rate as is called
for by the maximum velocity of the reaction in question. When
iNernst, Theoretische Chemie, 668 (1909).